esp@cenet document view 



Page 1 of 1 



IMAGE SENSOR 



Patent number: 
Publication date: 
Inventor: 

Applicant: 

Classification: 
- international: 



JP11121731 
1999-04-30 

CHIYOU KOUYUU; SAKAKURA MASAYUKI; SATOU 
YURIKA ^ 

SEMICONDUCTOR ENERGY LAB CO LTD 



H01L27/146; H04N5/335 
- european: 

Application number: JP1 997030651 6 19971020 
Priority number(s): 



Report a data error here 



Abstract of JP1 1 1 21 731 

PROBLEM TO BE SOLVED: To form an active 
image sensor at high density on a glass or 
quartz substrate. 

SOLUTION: A selection transistor Ts 
comprising a thin film transistor, an amplifier 
transistor Ta and a reset transistor Tr are 
formed in a matrix circuit A photodiode PD is 
formed on the matrix circuit through an 
insulating layer. A power supply line 104 is 
commonly used by adjacent two lines so as to 
decrease the number of lines per picture 
element The whole transistors in a unit 100 
are formed on an insular semiconductor thin 
film so as to decrease the number of contact 
holes per picture element 
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*i- 7 x -f :r:^^<o 'f > - V -t V -i^-c* o 

v';^ ^ , SIR h V > v>?. ^Rvmis V'7>V7.^ tim 

^ tc^^Wli^SE $ ttr V » 4 i fc t i- * ^ p< - V 
V :^ ^ > b 7 > V ;^ 5^ so-'JiH h 9 > v ;^ 5- ^* 
v•t>'^^o 

* T X •:r^^<r>-i p< - v-t >-<>-t?abo 
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*-r r -r -f r:^r^C0'r > - v-i: ^ 
frieii^r t tr. »)K h 9 > v*;^ xtiZ,m^ h ^ > v 

*U 

70 fri5 V -t y h h 9 > V 7. 5- S. Xf-^IZW^ f 9 > v ^ li 

Bl^l"^ 2 li^icjgfiS;^; *tfc«riE'j -t y b h 9 > v';^ 

^ S*? b 9 V ->'>^ Sl^ifilB h 9 > v^:^ ^' OffittJg J± 
5 1 3 Xt±l»*«4 lCi3V»T, «JlBv 

IW*«6l IS««1 -SUiJV^T. MIB'J-fc y h h 

V 3 > ?r;t-r*M «r#8ii:-r ^. ^ - v-t 
[0 0 0 1] 

9 7.Mmt ^m^^Biffmrn ^ tifzmmmm<o > - 

■b>-*rizm-t;hii<OX':h^o 
[0 0 0 2] 

llT»>)#5-<»±CCDM**ilSi<)TV»-5o fi^. MO S 

:< -~j-ty^<D-7 h ') 9 ^.^^(om^izmLx. m 
^.o T9r-^ymxtmaitfc^m-^i*^^(SLxm^i3i 

[0 0 0 31 mi i\z''S^%(r)7 9 7-^rf)i^(r>M.Qsm. 
pt-v'-t>-«j-<^in^<o^fiiB|5iKSr^i-o ^:i-ej±. 
T^'T ^ ri^r^Oo *.f)7* \-9^4-^~ KMO'f ^-v 
-b>-<f?r^-f-o lli^Uti, 7* h^'l':^-- Kl 0 
50 7* h^^-f^- Kl 0<7)TS|5mffi«O1l^«r'J-t y h-t^ 
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'J -fc y h h 7 > v';^ 5- 1 1 t , yitVy^:^-YlQ-Q 
7.9 1 3 timti>o 

10 0 0 41 y*hr^:^-h'io<D^x^m<r>±mM. 
\^7.9 \ 1 <o K i^'f v:^,^^!!!!® h 7 > ^ 1 2 oy-f 
>'v;^^' 1 1 (DY^ h <±*a<7> -t y i tc^gj? 
ii*iios^R^2 2(r«ii^*t. (g|c?lJ^ci^il$^^;^,s 

il^ h 7 > v;?. 1 3 CO K >l±*ilO«-^^2 3 IC« 

®L s I o»»DH$^B<o^i#. ^mj^x*). z<r> 

O S a-fc > -"^A^Sit pTtfe t ^: o r v» o 
[0 0 0 6] mz.\t. mi 7{C^L;'^lli*tC3O(0 h 

7 > ;^ *^S2g ^ixfz-7Y^) mn<r>m^^ C M o 

S-VL S I <7)^j*6f|^^Btt?<i. M«t: y^«±l 5 X 
a (a tir'-T'l' v/l'-*') ti:'), a**! a« m-CI±, H 

T'<±7. 5//m/k:-y^i:^'9> MUO. 35;um;w- 
)\^X'\t 5 m/ f y -f- 1 ^ Z>.o 
[0 0 0 7] fi^, 'f ^-v-t>-<?-=Srfflv>/c*;<7ttT' 

^afiK-f -&»;i±, Tfe^* 4r«/h-r*'£^5?**ab 

GA (6 4 0 X4 8 0) SI&T-JiS^t:' y 1 O^m 
tL. SVGA (800X600) M^t?<±li^t:' y 
■£:5/iintfit»f J:<'^i:>'»*>ttTv»So iJ!oT, 1/3 
Spfc^^Srfflv^^lcli, VGASI&<7)-t>-iJ-CJ±0. 5 
;umT'-<fW' >;^-;K7>^,£»I@*^Rffl■ti^l^J: <, S V 
GAafefliO. 3 5 A'm;i'-;Koai£iixa?r$gffl-r*v 

[0 0 0 8] ify T.mm^ify T^mU^omm^ 

<7)#<f4^^iiitigM<7)/N*y->y:^^-eJb^„ ffl:^«± 

* > 7 T- 1± ^ < &ihii«ffl <7)^«s-b > -e* -i. o 

[0 0 0 9] i£S/^*;KO^J-&r-li, #ifeBliV'J 
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[0 0 10] SfeoT. l-^LtzT 9 7- ^ ■/-}i^<n-ty'^ 
-f > - V* -b > -y- ^ jgfig-r ^ i 1 3!»*iia^tg-e*> i o 

[0 0 11] 

10 [l£?gd»<B^L J: 0 -SSRS] ^iga^BV V n >»JR h 

1fibi>fzt>. B^e-y^=£:«/h-r*it**»*i-^#« 

[0012] S^^tr-Ji, am h 9 > V X ^' Srf^Si-f 
iixD-f-r-Y :^«^-iHi. fhWa^W§. (2 0 OmmX 2 
0 0mm) -eii 1 //mSlKt'*!), (4 0 0 

mmX 5 0 0 mm) t*l±2 - 3 mgS-C*>^o II 1 7 

Hjge'y^Ji, CMOS-VLS lO^^iiW'fc^tf-e 
»i, — SSWt- 1 5 X a i: v^t>ttTi/^^<, CI cotf-»:^S 
^BI h 9 > V X 5^ ^> affl-t^ t . am tf -y ^Ji^H^* 
«0 1 m,iW--;PT-l± 1 5 A< m/tfyf-t^Ox ^'^X 
*«<0 2;am;i'-;i'r»±3 O/zm/kf-yf-tir^o J: o 

/c^-&ic(±, 1 ;u m^l'-^l-T-li 1 5 m/kf y^X 6 4 
0 = 9. 6mmt^l). 2 // m-il'-;l'T'»± 2 1 9 . 
2 mm t^i>o 

30 [0 0 1 3] 5Stt, ^ffilcA¥T'§^*> 7^^*<7)4i 
•e«:;*:0t>0«4, 2/3S}t?*^o L*^U2/3S!7fc^ 
*O7lc¥:^|6l<0^ftt±l?J 8 . 7 mm-^^ ^fzif>. "Tf^ 
v;p-;K0/h$v>5?£^*rfflv»Ti{>, y97-^-f-)5^ 
O-f ^ - v-t >-9-tz 2 / 3 Si*^.^.^»ffl-r^ i t 
WgfeT-ab S o T^EIR b 7 > ->'X 5^ T-'f ^ - v'-tr >^}- 

[0 0 14] iafeoT, ^-^b^bV'J ^Vgl^b^^vX^ 

<r>mm<r)tz>t>. 2/3StlT03fe^5^«-«ffl-r^it;6* 

mV ^ > 'J 7. 9 im^'^fzT 9 7- -i -v-b> 
HftciJv^T, limtfy^^SI/hl-^TlriexOTffiESiiJ: 
t^, «i^«iiS:it«i-4 C: t S: B W t-f&o 
[0 0 15] 

50 [l!|®S:iS*i-S;t*:)0^ai JiiffiL/cSIMSriS^i-^. 
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[0 0 16] T^f--i ■f1f^<D-7 h ') i':^m^(t. -g-f- 
[0 0 17] 5!tc:*:f|iJ?0'f PHg-f-S, 

SM$tt, :*»otJiss4R h 7 vv;^ ^^±**-^>«rfe€•t 
[0 0 18] Ep*,*^gg(i, 2'Off)mmizi3\,^xm,mm. 

loo 1 91 SIC, 2|s:^W-e«±, II?ilkf-7^t/h$ <-r 

$tt-5, >; -t 7 h h 9 iliR h 9 > v;^ 

[0 0 2 0] *:5&?gT-t±. 2 H^tcffM^tt^^lR h 9 
t:. h 9 > ->';^ ^mm.-ti,fz^<r> rj > 5- h 4-^ 

10 0 2 1] MtC'Tfeoiiggco^' jt-y-fcv-iMi, ms-^ 

flJIB^ipS h 9 > •SrfltrlBv-;!' Kmetcm^fi<Jt;« 40 

[0 0 2 2] v';='V^«{c^^$ix^-<>-v-t>'-»J- 

[0 0 2 3] ^<r>fz>b^ ^^m-c\tmMn^\,zwi^'^ft 

fz V - ;p K^H J: o -C , it^M^UOTWWS. t v h jo 




ioT, iii!@h9>v;^^'5.t;f'J-fe.y h h9>v;^;5'tC 

[0 0 2 4] tfe, ±IBo«^ici5v»rv BI«-r^2o 
9 > V ;^ ^ S o^'Jiifi h 9 V v*;^ ^ oeita 1 o(om^ 

[0 0 2 5] 

[0 0 2 6] [%mmi] ^nmm\tT T ^ zrm(r> 

^Mh9 ^vx^s-r-^^^ttrv^^o 

[0 0 2 7] iail±:*:|li4^<?5-l'>-y-b>-<f02X2 
9lc|^-^ftcfcv^TK«-r^21i*;6^^fejL-y h 1 0 

0 t^^o ^^tKmmSii 0 i;5f/u-fc-> h^i o 2 

*«E?iJ $ tL, ?ij t tcffi-^^ 1 0 3 *>'Be?iJ S ttT V ^ ^ „ 
Mt::, m:t»*ft*&-r*7t*i)OSiSiSl 0 4 1 0 

StcTOtc, ;4»o2?ijri:t;Se?iJ$ttrv^^,<. IM^l 
0 4 SrBIS-r ^ 2 ?ijr-**-r-5, :i t r% 1 M^mtz ») O 

[0 0 2 8] h 9 > ->*X ^Ts. IfipS h 

9 > V X ^S'Ta. >; -tr 7 h h 9 > vX ^lri)^-tiX^ixW^WL 

^tvTv^^o l5Ii:fftc?^fiS:?tt*si»?h9>v'x^Ts<o 
Hi^iiO^t?^ 1 0 1 IcSM^ix. fSltfift^B^ 
:&*t^'J-t y h h 9 >vX5'Tr<oy-l' b (±*jlcO 'J -t y 
hmugM^ttrt^^o ifc, li*ih9>vX^'TacO^ 

[0 0 2 9] HI \>zid\.^xm%\t^> 9 if b*-;n 0 
5~ 1 0 7 5r^Lrv»-i,o :ny ^ Y^-)i^\ 0 5- \ 
0 7J4«^b9^vX^O?StteiC?K«$iX7tV-X/K 

5'^h5j.-;n 0 5«ri/hLr*ao«-^iS[l 0 3 
SttTV>^o ^M^lCiJV^r. b 9 >• i^X i'TaO^ 
'f MlffiSU'V-t-y h h9>vX^TrC0y-X«lt»±, 

[0 0 3 0] ^tz^ )i^^a.=.v Y \ 0 0rtO2oo*i<S 

h9>vX.5'Ta;Ri[/20(7)V-t y h h9>vX5'Tr<OV 
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iSiSl 0 4 tc«0!$ttTV>*o M 0 0 

(0^3 1] Mt::, :*:|liS^r-limffiJt-- y h 1 0 0 Sr 

[0 0 3 2] ^HifeCTO-f ^-v-b>-9-cr)i6f^:^tel±- /o 
«S«J^T ^ X -f -^-n^c^^ > - V -fe >-9- 1 |5|«-C* »9 , 

^mm^ix^t. hUl 0 4 t> -t hyNVU;^, 

h V > v;^ 5'Tr*^^^S#?^r-{i. Jfifi h 7 > V ;^ ^-TaO 

. tL^c KU'f >W.m.^^i^m-^-t LT«-f-^ 1 0 3 izm^ 

[0 0 3 3] J.:JIT. la 2 - 6 ?rfflv^T. **ife|n|<;>-r p« 
-v-t>-i}-<Of^SgX«^ift^-r^, iiI2--l2i5l±:*:||*t 30 

06 (A) (±1I2-I1I5C0|SA-A' i;J:^ifM 

(B) aEI2--ll5<0«lB-B' UJ:*Wf®«^**lI^ 

[0 0 3 4] K^tOflS^, E^tlE^^ 

«2 0 1 t LT, teT/l'* >!f7X. 

«2 0 l±icji, lll2(C^i-J;otc^fi:J---;' MOO 

r t t,z^m& V :3 V -c^ ^i^^i* 202 ^d'^^js $ 

i>o S,V^it2 0 2 (cjim^jL;:^ / MOO ^cJ^^£$^^ 
[0 0 3 51 at>cffl«2 0 2 «:?^^-r-5.tC»±. 5fe-f 7'7 50 




11-12 17 3 1 



S 

X-7CVDj*»CJ:oT^^S®v>;3>BIS:2 0-1 5 0 

B^B'fbi--?.o 0^B^K-> 3 >Mo^B^Bfb:^i*t lt. s p 
c b mtixhmm^itm. r t as, 

>-->;^LT. gl2lC^-ri: 9Cft1^^^2 0 2 
M^^ZLX.-y MOO rttCjgfiKt^o ^lCA*)tt[«2 0 
2U*'>li?5X 1 0»6--3 0X1 0'«atoms/cmJ<OiftR 
■C^ + :^;WK--7'-f--So ■^^:T.>!UK-yj±^4^«tti2 0 
2 <?)^ T ^' - > (Ctf o T J: V ^„ 
[0 03 61 ^klC, Il6lc3^-f idt-, in-CjAiJc^lt 
2 0 2 hite»K2 0 3 i^WLiri>o hifg 

ttbM2 0 3Jiv7V (SiH4) i:N2 0«rJli|4*";^t-ffl 
V^T, 7'7X-7CVDS-C5 0-2 0 0 nmOiP?tC?g 
fiSi1-*p ifzW§.2 0 1 (Cit^«:6*^w^53IS««:fflv^ 
/cJ^-g-iCIl, H6»«l2 0 3=£rJ?$5 0~l 50n 

[0 0 3 7] ^tc, 113 tc^l-J; T tc, ^l^icoffi^ 
i:^-i.«-^^l 0 1 . mW^ \ 0 2 «:«S;-r^A 1 , C 

0 2 h 7 > v;^ ^Taoy-r h 2 0 6 Srjg^ 

[0 0 3 81 WSm 1 0 1 UttSiR h 7 > v*;^ ^'Tswy 
-f h^ffi2 0 4*«-#:6<;{c?^fiS;$tt. 'J-t-7 K^l 0 2 
t >; -t -7 h h 7 > V A 5'TrOy h 2 0 5 
^w?g^^i^^.o n%V^yj7.9^A(r>fA hmS2 0 6 
**JK^$ix*o Jiilih7>vX^'TaOy'l' \-WS.2 0 6 
«±V-t -7 h h 7>vX5'TrOrg14^**3gfiS;?*t*SP:»-(c 

^-v'^^^'TaOr^r yW&2 O 6S.!T'J-fc7 H h9>-v>^ 

•7 b^l 0 2<7>itlSJ±7='-f ^^I'-^l'a t1--i)o 
(0 0 3 91 ^J^, y^ H:;g2 0 4-2 0 6«-=?>^>^ 
LT, ft4^«Jt2 0 2 (CNScO^miS^ft-^-r-i. U > 

\z, v-\£>v\zi.*)ii^m^iifza,imm.(omsk^i^ 
miri>o ioigtcfcv^T, Mvm^2 0 2 0^-1' vm. 

S2 0 4-2 0 6 lCj;l9T;?.i?$tT,fc«ltl±ll!efl<JlC*t 
140^m;6«Jt^$ tt, a«? h 7 > 'J:^ i'Tr, 'J -t 7 h 
h 7 > V ;^ ^'TsRUfii(li f 7 > v X ^'laO^ ^ ;t« n^w^^ 
W^2Q7^ 2 0 8. 2 0 9 t LT-?-tt-mii^$*t 
■So S fc; -b y h h 7 > 5'Tr<0ffitt^T% igifg h 7 
>V7.91a<r>y'( F^g2 0 6*^*-/^'-7•;'7•LTV^ 

^««2 1 0 <>*ltosmii*»«iit$*i.rv»4o flfc:^. 

St^«1^2 0 2 c^y-f h^;g2 04-206 J: 15 v;^ 
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(0 0 4 01 »i<os^$6«^M2 1 1 tLxm^ 

200~-600n mOSg-ft^^m^S^^-t-So t LT. 
hitfe#)^2 0 3S?/^10gWife«il^2 1 1 (I. S 
h 7 > v;^ i'TsO? KU-Y :'«l*»C^^-t* V ^ ^ h 
5}t-;H 0 5, li<lSh9>v;^5'TaOy^ hmfe2 0 6 

3 > iJ' ^' h *-;H 0 6 ^ h 7 > -b 

^-^P 10 7 il^HSui-^o 
[0 0 4 1] 1 0 0 nm<7>^^ 3 0 0 nmOr;i' 

3 . 'gj®^ 1 0 4 5. J/. 7 * b :i- - KPDOTSE^ffi 
tO«®EfflOSS2 1 2 ?r?gfiS;-t-5>o m-^Ul 0 3 Jin 

V'f v^SSU^^Sir^o mif«Rl 0 4li3>i'^' 
-;H 0 7 ^^LT, ^fi:J-- >' h 1 0 OtcEfi^it^ 
i^r <7)*i$M h 7 > ->';^ ^TaSt^'J -t y h b 9 > :?Tr 
OV-X'^JttC^M^tt^o ^M2 1 2I±3>^'^' 
-;H 0 6 i-i^LX. m%\-y>'y7.9Ja<r>f^ V^M 
2 0 6 25.1'^'^ -fe y h h 7>v5«.^Tr<0 KV-f >^it(cS 

m.'^ixz.o m^^^i 0 sRjfisis^i 0 4o*iii, nm 

Y'7>'J7.9 t<r>^mM'i:m'^^X7'^'< >A—n^2i t-f 
(114. 6) 

10 0 4 2] 2^^is«^T-(i, ^«-r^2ii^-e^r^mfi: 

. ^- y h 1 0 0»cffia$tLS6o<7)»IKh9>->';^^^ 

■c 1 o<7)S4^t««2 0 2 izmtssc-t^tzib^ m^j:^mm h 

'J-t y b h9> bx5'Tr. ft 4 0(7)grK b 9 > v;^. ^' ^ 
S;l^l 0 4 tcSM-r^^c*<on>5'^' h*-;n 0 7 

: 10 0 4 31 J*:lc|116U^1-J:^U. 

^t^-a^sc (7* h^-M*- KPD) imm^m.irz>tzif> 
<om 2 <r>mmm.m.m2 1 3^:^«2 o \^m\zr<-WL-t 

i>o f^2<r>mmm.mm2 l 3 t LT(±, T)i<7)IHlcQj?:ffi 

)\^^<Dmw6W:^. mmM^'p s G^<7)^^ta#*^ 
i^v^o :^mmmxiu m2<r>^mmm^2 1 3 1 lt 

[0 0 4 4] ^2<r)mfSiimim2 1 3(:mil2 1 

2 ic^-g-i"*^ 3 > J' b*-;P2 1 4 tf^fiS;1-^o 



(6) ijfra^p 11-12 17 3 1 

€2 2 1 imm.-ri>T i , c r . uo^nitmrnii^^ 
■n. ^mmmx-itmrn^t trii? 200 nmo^^ 

>^t;^ y/f5'ftT-fie;)|gt--S« '>:ICTSC^€2 2 1 

- 5 y s-^-r 4 V s-t•^Jt* n a<^*ss V :3 >m 

3 0 ~ 5 0 nmOJ¥$tz; C itfli 3 0 n mOJ?:? 
o n S V 'J :3 > y--^ 5^ > ^7 %• 5' - j:: 

^M2 1 2 lcS^§tl/cTSPmS2 2 1 . Tsumffi 

70 2 2 1 tm— ^<^'-><7)n^ 2 2 2 ^ff^-f -i)o 

[0 0 4 5] ^{c, i s«07K«-fbl^^QK-> =1 1 

LT, *'>5R*-^A.7t*pM<0|^Se->';3V)ilSr3 0~ 

1 0 0 nmOJ¥$lC. iiT-fiS 0 nm<7)I?SHfig;m-r 
•l<0^:*n)i2 2 2, 1^ 2 2 3 . p^ 2 2 4t?^ 

i>%'mmmi)'^^^n.^o pm2 2 A±.\z±.ummi 

iiT*l±l 2 0 nm<0 I TO^^±gi5S®2 2 5 

[0 0 4 6] 7* h ^^-Y*- KPD<7) i )i2 2 3 i ffi 

So 4 nS2 2 2, pJ12 2 4I±^^^S->';='VCC> 

m2 2 2'^pm2 2 4<r>U^tLX. ';>^**d>*^ 
DP Lfc n L < «± p McOM-fb^^. S^fbaS^s ^-fbS 
^S-fflv^S::i:*»-C§So 5 y i'^^-^fflo n 

Jl 2 2 2 coftt> *) {C/<-y -7 rJl t Lrt^tg-t^K-fbaiK 

jKBSt-r-sft*? ») ic, i m<o:^mim^'Si'y n > l < 

So 

[0 0 4 7] jfcuife^r-ji, n 5 tc^-r J: T tc, 

S7* b ^-f^- KPD<OTS|5^S2 2 1 copg^icii, # 
fi^zL- b 1 0 0rtT-(±^jI1iei^@^$ti.7t:mjf.^l 
0 4 0.^7&*^¥^El-So ■Iffi.cD^filJL^ y b 1 0 0 KT-tl. 
-^0 T8Pm«2 2 1 OEaWtC f'-'f-f >;w-;l' a Oig/ittS#i 
^lOK •J-tyb^l02 RXfm^^ 1 0 3 L 
•C</»So iaeoT> P«-t-STgem€2 2 1 i:TBP«®2 

2 1 t<r>m.mz\u me*«^»)-r-5>E^i o i ~ i o 3 

*«%f#«l,i:v^3tii>, c:*tt>oEiSii 0 1 - 1 0 3<o 

mte^8in::iorfi^-fsT6fm«2 2 \ <o-^mmi 

[0 0 4 8] 'ffe:*r, ^A#tffl|-^J±, ±S5S«2 2 5I±^ 

50 1 <r>itxmm i±±scmffi 225 ^^^f^s^^eiffiic -> - ;i/ 



-6- 




(7) 



11 



10 0 4 91 :^nmm-r^\t. mm^y'^ (Ti^w-xmrn 

»±llaX13a (a lir'-if^' V^U-^U) t^^o— 
Jtl±4 : 3-e*>*o J:or®|Rtfy^<07K¥ : SlEitli 

[0 0 5 0] Se5?50!)fi£'<fci;d«C. CMOS-VL S /O 
^Vai 1 fimtL. m^M^iVGA (6 4 0X4 8 

0) tLfzm^^zii. *3^$7fc®it<7)*T:^i6]<7)s$ 
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h*-;U4 0 6, *iiih9>v'*;^^'TaJlfr';-t y h Yy 
50 >V7.9Jx<r)y-xm.mzm.'^-tZ>:^>if h*-;l.4 



-8- 




(9) 



75 

0 7**J^«$tt*o 

[00 7 31 f^^viK, T)V5.-^i.m. ^i'ym-c^j: 
(t).0 7 4i m-^U4 0 3(m^ti,zmj&^ix^ mnh 

- y h 4 0 0 z:tl,zmm^1X. ^a-t-'&mffi^- -/ h 4 70 
0 0 rtO 2 oolii|!i h 9 > ^TaSyj -I: y h h 9 > 
v;^5'Tr<?)V-X«ltlcnV;5'i;' h,i^-;P4 0 7 IZiJV^ 
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